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࢔ࣝࢶࣁ࢖࣐࣮⑓ࡸࣃ࣮࢟ࣥࢯࣥ⑓➼ࡢ㔜⠜࡞⑌ᝈࡢⓎ⑕࡟㛵୚ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀ࡚࠸ࡿ
せᅉࡢ୍ࡘ࡜ࡋ࡚㏆ᖺ㸪ኳ↛ኚᛶࢱࣥࣃࢡ㉁ࡀὀ┠ࡉࢀ࡚࠸ࡿࠋࡋ࠿ࡋ࡞ࡀࡽ㸪Ⓨ⑕࡟┤᥋ⓗ࡞
ᙳ㡪ࢆཬࡰࡍࡑࡢจ㞟⤒㊰ཬࡧจ㞟ࡢᢚไ࡟㛵ࡋ࡚ࡣ౫↛࡜ࡋ࡚୙᫂࡞Ⅼࡀከ࠸ࠋ౛࠼ࡤ㸪⏕య
ෆ࡟Ꮡᅾࡋ࡚࠸ࡿศᏊࢩ࡛ࣕ࣌ࣟࣥ࠶ࡿ HSP40㸪HSP70㸪HSP104 ➼࡟ࡼࡿኳ↛ኚᛶࢱࣥࣃࢡ
㉁ࡢจ㞟ᢚไຠᯝࡣከᩘሗ࿌ࡉࢀ࡚࠸ࡿࡀ㸪HSP60࡛ࡣᑡᩘࡢሗ࿌ࡋ࠿ࡉࢀ࡚࠸࡞࠸ࠋࡑࡇ࡛ᮏ
◊✲࡛ࡣ㸪኱⭠⳦⏤᮶ࡢ HSP60࡛࠶ࡿ GroEL࡟ࡼࡿኳ↛ኚᛶࢱࣥࣃࢡ㉁ࡢจ㞟ᢚไᶵᵓ࡟ὀ┠
ࡋ㸪◊✲ࢆ⾜ࡗࡓࠋࢩࣕ࣌ࣟࢽࣥ GroEL ࡣ㸪60 kDa ࡢࢧࣈࣘࢽࢵࢺࡀ 7 㔞యࣜࣥࢢࢆᙧᡂࡋ㸪
2 ࡘࡢࣜࣥࢢࡀ⫼୰ྜࢃࡏ࡟ࡘ࡞ࡀࡗࡓ 14 㔞యᵓ㐀ࢆ࡜ࡗ࡚࠸ࡿࠋࢧࣈࣘࢽࢵࢺࡣ࢔ࣆ࢝ࣝࢻ
࣓࢖ࣥ㸪࢖ࣥࢱ࣮࣓ࢹ࢕࢚࢖ࢺࢻ࣓࢖ࣥ㸪࢚ࢡ࢔ࢺࣜ࢔ࣝࢻ࣓࢖ࣥࡢ 3 ࡘࡢࢻ࣓࢖ࣥ࠿ࡽ࡞ࡿࠋ
ྛࢻ࣓࢖ࣥ㛫࡟Ꮡᅾࡋ࡚࠸ࡿ 2ࡘࡢ Hinge ࡜࿧ࡤࢀࡿ㒊఩ࡣ GroELࡢᵓ㐀ኚ໬ࡢᨭⅬ࡜࡞ࡿࠋ
௨๓ࡢ◊✲࡟࠾࠸࡚㸪Hinge ϩ㒊఩࡟࠾ࡅࡿ 192 ␒┠ࡢ Gly ṧᇶࢆ᭱ࡶ኱ࡁ࠸࢔࣑ࣀ㓟ṧᇶ࡛
࠶ࡿ Trp ṧᇶ࡟⨨᥮ࡋࡓኚ␗య GroEL G192W ኚ␗యࡀస〇ࡉࢀ㸪ࡑࡢࢩࣕ࣌ࣟࢽࣥᶵ⬟ࡢゎ
ᯒࡀ⾜ࢃࢀࡓࠋࡑࡢ⤖ᯝ㸪ATP㠀Ꮡᅾୗ࡛ࡶ࢔ࣆ࢝ࣝࢻ࣓࢖ࣥࡀୖࡀࡗ࡚࠸ࡿࠕOpen ᵓ㐀ࠖ࡜
࡞ࡗ࡚࠸ࡿࡇ࡜ࡀุ᫂ࡋ࡚࠸ࡿࠋࡑࡇ࡛㸪ᮏ◊✲࡛ࡣ㸪࢔࣑ࣀ㓟ഃ㙐ࡢ኱ࡁࡉࢆ⾲ࡍᣦᶆ࡛࠶ࡿ
ࣇ࢓ࣥࢹ࣮ࣝ࣡ࣝࢫయ✚࡟ὀ┠ࡋ㸪Gly192 ࢆᵝࠎ࡞࢔࣑ࣀ㓟ṧᇶ࡟⨨᥮ࡋࡓ GroEL G192X ኚ
␗యࢆస〇ࡋ࡚ࡼࡾヲ⣽࡞ᶵ⬟ゎᯒࢆ⾜ࡗࡓࠋGroEL G192X ኚ␗యࡣ㸪⨨᥮ࡋࡓ࢔࣑ࣀ㓟ṧᇶ
ࡀ኱ࡁࡃ࡞ࡿ࡟ࡘࢀ࡚࢔ࣆ࢝ࣝࢻ࣓࢖ࣥࡢືసࡶᢚไࡉࢀ࡚࠸ࡓࠋࡇࢀࡽࡢኚ␗యࢆ౑⏝ࡋ࡚㸪
Aș1-40࣌ࣉࢳࢻ࡜Ș-Synucleinࡢࡼ࠺࡞࢔࣑ࣟ࢖ࢻ⥺⥔໬ࡀ⏕ࡌࡿኚᛶࢱࣥࣃࢡ㉁࡜ࡢぶ࿴ᛶ
ࢆㄪ࡭ࡓࠋࡑࡢ⤖ᯝࡼࡾ㸪G192X ኚ␗య࡜ኚᛶࢱࣥࣃࢡ㉁ࡢぶ࿴ᛶࡣ㸪⨨᥮ࡋࡓ࢔࣑ࣀ㓟ṧᇶࡢ
ࣇ࢓ࣥࢹ࣮ࣝ࣡ࣝࢫయ✚ࡢቑຍ࡟ẚ౛ࡋ࡚ቑຍࡍࡿࡇ࡜ࢆⓎぢࡋࡓࠋࡉࡽ࡟㸪Ș-Synuclein ࡢ⥺
⥔໬࡟࠾ࡅࡿ࠸ࡃࡘ࠿ࡢ GroEL G192X ኚ␗యཬࡧ GroEL WT Ꮡᅾୗ࡟࠾ࡅࡿᙳ㡪ࢆẚ㍑ࡋࡓ
࡜ࡇࢁ㸪GroEL G192X ኚ␗యࡣ⥺⥔ᙧᡂࢆ㠀ᖖ࡟ᙉࡃᢚไࡍࡿࡇ࡜ࡀุ᫂ࡋࡓࠋࡇࢀ࡟క࠸㸪
㟁Ꮚ㢧ᚤ㙾ほᐹࡢ⤖ᯝ࡟࠾࠸࡚ࡶᙧᡂࡉࢀࡿ⥺⥔ࡢᙧ≧ࡀ␗࡞ࡗ࡚࠸ࡿࡼ࠺࡟ࡳࡽࢀࡓࠋࡉࡽ࡟㸪
Ș-Synucleinࡢ⥺⥔ᙧᡂẁ㝵࡟࠾ࡅࡿ␗࡞ࡿ᫬ᮇ࡛ࡢ GroELࡢῧຍࡣ㸪G192Xኚ␗య࡜ GroEL 
WT࡛ࡣ㐪࠺ᵝ┦ࢆ♧ࡋࡓࠋࡇࢀࡽࡢࡇ࡜࠿ࡽ㸪Ș-Synuclein ࡢ⥺⥔໬࡟࠾ࡅࡿ GroEL WT ࡜
G192X ኚ␗యࡣ㸪࢔࣑ࣟ࢖ࢻ⥺⥔ᙧᡂ࡟࠾࠸࡚␗࡞ࡗࡓẁ㝵࡟ᙳ㡪ࡋ࡚࠸ࡿࡇ࡜ࡀ⪃࠼ࡽࢀࡓࠋ
Gly192 ࡣ⨨᥮ࡋࡓ࢔࣑ࣀ㓟ṧᇶ࡟ࡼࡾ࢔ࣆ࢝ࣝࢻ࣓࢖ࣥࡢືసࢆㄪ⠇ࡋࡓ⤖ᯝ㸪࢔࣑ࣟ࢖ࢻ⥺
⥔ࢆᙧᡂࡍࡿࢱࣥࣃࢡ㉁࡜ࡢぶ࿴ᛶࡀኚ໬ࡋࡓࡇ࡜ࡀ⥺⥔ᙧᡂ࡟ᙳ㡪ࢆཬࡰࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀ
ࡓࠋࡍ࡞ࢃࡕ㸪᭱ࡶࠕOpen ᵓ㐀ࠖ࡜࡞ࡗ࡚࠸ࡿ GroEL G192Wࡣ㸪Ș-Synuclein࡜┦஫స⏝ࡀ
᭱ࡶ⏕ࡌࡓࡇ࡜࡟ࡼࡾ࢔࣑ࣟ࢖ࢻ⥺⥔ᙧᡂࢆ᭱ࡶຠᯝⓗ࡟ᢚไࡋࡓࠋࡘࡲࡾ㸪࢔ࣆ࢝ࣝࢻ࣓࢖ࣥ
ࡀࠕOpen ᵓ㐀ࠖࢆ࡜ࡾ㸪⁐፹୰࡟㟢ฟࡋ࡚࠸ࡿࡇ࡜ࡀ㔜せ࡛࠶ࡿࡇ࡜ࡀᙉࡃ♧၀ࡉࢀࡓࠋࡑࡇ
࡛㸪ࡇࡢࡇ࡜ࢆ❧ドࡍࡿࡓࡵ࡟㸪GroEL ࡢ࢔ࣆ࢝ࣝࢻ࣓࢖ࣥࡔࡅࢆ༢⊂࡟ษࡾ㞳ࡋࡓ GroEL-AD
࡟ࡼࡿ࢔࣑ࣟ࢖ࢻ⥺⥔ᙧᡂࡢᢚไຠᯝࢆㄪ࡭ࡿࡇ࡜࡟ࡋࡓࠋࡑࡢ⤖ᯝ㸪Ș-Synuclein㸪Aș1-42㸪
GroES ࡢ࢔࣑ࣟ࢖ࢻ⥺⥔ᙧᡂ࡟࠾࠸࡚ GroEL-AD ࡣࡑࡢจ㞟࡜⥺⥔ᙧᡂࡢᢚไຠᯝࢆ♧ࡍࡇ࡜
ࡀุ᫂ࡋࡓࠋᚑࡗ࡚㸪ࡇࡢ GroEL-ADࡣ㸪จ㞟ࡸ⥺⥔ᙧᡂࡀ⏕ࡌࡿࢱࣥࣃࢡ㉁ࡢᵓ㐀ኚ໬ࢆ ᐃ
ࡋࡓࡾ㸪ᵓ㐀ࢆಟ᚟ࡍࡿࠕ࣑ࢽࢩࣕ࣌ࣟࣥࠖ࡜ࡋ࡚ࡶ௒ᚋᮇᚅ࡛ࡁࡿ࡜⪃࠼ࡽࢀࡿࠋ 
௨ୖࡢ⤖ᯝࡼࡾ㸪 GroELࡢ Hinge 㒊఩ࡢኚ␗యࡀ⥺⥔໬ࡍࡿࢱࣥࣃࢡ㉁ࡢจ㞟ࢆᢚไࡍࡿࡇ
࡜ࢆึࡵ࡚᫂ࡽ࠿࡟ࡋࡓࠋࡇࡢࡇ࡜࠿ࡽ㸪⥺⥔໬ࡀ⏕ࡌࡿࢱࣥࣃࢡ㉁࡟ᑐࡍࡿࢩࣕ࣌ࣟࢽࣥࡢ◊
✲ࡣ௒ᚋࡉࡽ࡟㔜せ࡜࡞ࡾ㸪ࣄࢺ⏤᮶ࡢ HSP60 ࢱࣥࣃࢡ㉁ࢆ⏝࠸ࡿࡇ࡜࡛⏕యෆ࡟࠾ࡅࡿ࢔ࣝ
ࢶࣁ࢖࣐࣮⑓ࡸࣃ࣮࢟ࣥࢯࣥ⑓➼ࡢཎᅉࢱࣥࣃࢡ㉁࡟ᑐࡍࡿ⌧ᐇⓗ࡞⑌ᝈࡢ᪂ࡓ࡞἞⒪ࡸண㜵࡟
㈉⊩࡛ࡁࡿ࡜ᮇᚅࡉࢀࡿࠋ 
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